Promyelocytic leukemia is a direct inhibitor of SAPK2/p38 mitogen-activated protein kinase.
The promyelocytic leukemia gene (PML) encodes a growth/tumor suppressor protein that is essential for the induction of apoptosis in response to various apoptotic signals. The mechanism by which PML plays a role in the regulation of cell death is still unknown. In the current study, we demonstrate that PML negatively regulated the SAPK2/p38 signaling pathway by sequestering p38 from its upstream kinases, MKK3, MKK4, and MKK6, whereas PML did not affect the SAPK1/c-Jun NH(2)-terminal kinase pathway. PML associated with p38 both in vitro and in vivo and the carboxyl terminus of PML mediated the interaction. In contrast to other studies of PML and PML-nuclear bodies (NB), our study shows that the formation of PML-NBs was not required for PML to suppress p38 activity because PML was still able to bind and inhibit p38 activity under the conditions in which PML-NBs were disrupted. In addition, we show that the promotion of Fas-induced cell death by PML correlated with the extent of p38 inhibition by PML, suggesting that PML might regulate apoptosis through manipulating SAPK2/p38 pathways. Our findings define a novel function of PML as a negative regulator of p38 kinase and provide further understanding on the mechanism of how PML induces multiple pathways of apoptosis.